cardiovascular dynamics cause structural changes which remain in the necropsy specimen to invite postdictive interpretation of their relation to previously existing fuiietional derangements. Among the more graphic of these imprints are the "jet" lesions. These are focal fibrous reactions in the linings of the heart or blood vessels which apparently result from trauma by repeated impacts of abnormal jetlike streams of blood.
The sites of such inipacts are located where high-velocity streams of blood emanating from a high-pressure source and entering a relatively low-pressure coml)artmemlt are suddlenly either stopped or deflected. The vibration of the area and associated turbulence in the blood might be expected to cause a mnurmnur. Since the jet lesions locate the sites of imlpact, they may be utilized as a tool for fruitful investigation when their position in the specimen is correlated with the other ana- This presentation describes the positions of jet lesions encountered in a variety of cardiac and vascular disorders usually associated with stenotic orifices. Particular emphasis is placed on the variation in the positionls of the jet lesions that have occurred in any one catcgory of hemodynamic disturbance.
The variations inl anatomic location of jet lesions at times correlate well with variations in position of maximal intensity of the murmurs for that condition during life.
The jet lesions, in addition to labelinig the sites of possible origin of bruits, mlay be helpful iil determining the previous pressure or the absence of regurgitant flow through a valve in the direction of blood flow that had existed ill abnormal communiceations durnug the life of the patient. Conditions which may be associated witb jet lesions are the various kinds of valvular stenosis or insufficiency, stenosis of ventrieular outflow tracts, certain septal defects, aiid abnormal communications between the aorta or its branches and a eardiac chamber, a pulmonary artery or a vein.
Grossly, jet lesions appear as focal crops of thickenings of the endoeardium or of the intima of involved blood vessels. There is a tendency, especially when the stream apparently strikes the wall obliquely, for the components of the jet lesion to have a cusplike orientation. The cusps formed are directed in a rare case of aortic incompetence which appeared to have resulted from senile dilatation of the aorta ( fig. 5a ).
In the relatively uncommon ventricle showed a large patch of fibrous thickening resulting from the aortic regurgitant stream ( fig. 5b) .
In those cases of congenital, coexisting, aortic valvular stenosis and insufficiency that we have observed, the entire lower half of the left ventricular endoeardium was thickened irregularly by collagen, a process interpreted as jet-lesion formation ( fig. 6) . A similar process was observed in a case of congenital bicuspid aortic valve which had become involved by acquired stenosis and insufficiency. The possibility of these lesions being a focal endocardial fibroelastosis is not admitted since the tissue of the lesion is collagenous rather than containing wavy deposits of elastic tissue.
Additional mention should be made of aortic insufficiency associated with active bacterial endocarditis. Here there is a great tendency for the regurgitant streams to strike the anterior mitral valve and its attached chordae. Under these circumstances infection develops in the structures receiving the impact. follow. More commonly, however, rupture occurs in those chordae which insert into the central part of this mitral leaflet. The resulting mitral insufficiency complicates the picture, and left atrial jet lesions develop.
While mitral incompetence logically may follow the destructive complications of aortic valvular bacterial endocarditis, there is yet another circumstance in which mitral incom petence may complicate aortic insufficiency. In a case which we observed, a young man had severe pure aortic insufficiency of rheumatic origin. No jet lesions were present in the left ventricle, but such lesions were pres- In the hearts of patients with large ventricular septal defects in whom the left and right ventricular pressures were about equal during life, there are no well-developed jet lesions.
In the hearts of patients having atrial septal defect as an isolated lesion, no jet lesions are identifiable in the right atrium even thohh large volumes of blood enter this chamber. Recalling that the defect is usually large and that the pressure d rences between the two atria a~d negligible makes absence of jet lesions in'this condition rstandable and, indeed, predictable.
We have observed a right atrial jet lesion in a heart having a small atrial septal defect in association with mitral atresia (fig. 17) . In this condition the small atrial septal defect was the only effective outlet for the left atrium, which had received all the pulmonary venous blood. Though physiologic measurements had not. been made, it is assumed that the left atrial pressure was elevated and a high-velocity jetlike stream of blood flowed through the small atrial septal defect. Jet lesions were present upon the posterolateral wall of the right atrium opposite the small atrial septal defect.
Communication Between the Aorta and a Cardiac or a Pulmonary Vessel. In hearts having a ruptured aortic sinus aneurysm, when the history indicates that the patient had lived for some time with it, jet lesions exist in that right-sided chamber into which the rupture of the aneurysm occurred. In one of the cases we observed in which the aneurysm had ruptured into the right ventricular outflow tract and there was an associated ventricular septal defect, jet lesions had developed upon the anterior wall of the outflow tract of the right ventricle.
In another case, an aortic sinus aneurysm had ruptured, 2 years before the patient 's death, through the lower part of the septal wall of the right atrium into the right atrial eavity. Jet lesions of well-defined nature were present on the posterolateral aspect of the right atrium, opposite the site of the rupture in the aneurysm (fig. 18) .
The vessels in a classic patent ductus arteriosus often show focal endarteritis characteristic of the jet lesion in the pulmonary artery opposite or proximal to the pulmonary orifice of the ductus. Such lesions occur either in the left pulmonary artery or in the pulmonary trunk itself ( fig. 19) . The the jet lesion proximal to the pulmonary orifice of the ductus correlates well with the oblique position of the ductus in which the pulmonary orifice lies in a more medial position than the aortic orifice. A jet stream coming from a ductus would therefore be expected to strike the pulmonary arterial wall in a proximal location.
The counterpart of the jet lesions resulting from persistent patency of the ductus is seen in the great vessels of patients who have had a Blalock-Taussig anastomosis between the left subelavian and left pulmonary arteries.
In one case in which the operation had been done on the left side, the direction of the anastomotic segment of the left subclavian artery was such that its aortic origin was more medial than its left pulmonary arterial connection. It is a reasonable conjecture that the blood stream was directed downward and laterally to account for the jet lesions that were found on the inferior wall of the left pulmonary artery distal to the site of anastomosis.
Coarotation of the Aorta. Beyond the region of aortic constriction in coarctation of the aorta, jet lesions may be present but are niot universally found. When present, they tend to lie on the inferior wall of the aorta wilhin a centimeter of the constriction. The presence of jet lesions in this location is readily understood as a reaction to a high-velocity stream originating at the narrowed point in the aorta. Absence of a jet lesion is probably to be explained by peculiar orientation at the obstruction as a result of which the jet is di-. rected toward the center of the aortic lumen and the kinetic energy is dissipated within the aortic lumen. FIG. 19 . Patent ductus arteriosus with infected jet lesion (arrow) near the pulmonary valve (P). P -patent ductus arteriosus; A = aorta. Frqm a 14-year-old girl. Specimen contributed by Dr. James H. Peers.
